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(original ID) 
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Taxonomy 
Genus species (Class, Sub-class, Order) 






Anemonia majano (Anthozoa, Zoantharia, Actiniaria) 
Discosoma striata (Anthozoa, Zoantharia, Corallimorpharia) 
Clavularia sp. (Anthozoa, Alcyonaria, Alcyonacea) 






Aequorea victoria (Hydrozoa, , Hydroida) 

Condylactis gigantea (Anthozoa, Zoantharia, Actiniaria) 
Heteractis crispa (Anthozoa, Zoantharia, Actiniaria) 






Rtilosarcus sp. (Anthozoa, Alcyonaria, Pennatulacea) 
Renilla mueileri (Anthozoa, Alcyonaria, Pennatulacea) 
Zoanthus sp. (Anthozoa, Alcyonaria, Zoanthidea) 
Anemonia sulcata (Anthozoa, Zoantharia, Actiniaria) 
Discosoma sp.3 (Anthozoa, Zoantharia, Corallimorpharia) 
Dendronephthya sp. (Anthozoa, Alcyonaria, Alcyonacea) 
Montastraea cavernosa (Anthozoa, Zoantharia, Scleractinia) 
Ricordea fiorida (Anthozoa, Zoantharia, Corallimorpharia) 
Scolymia cubensis (Anthozoa, Zoantharia, Scleractinia) 
Scolymia cubensis (Anthozoa, Zoantharia, Scleractinia) 






Zoanthus sp. (Anthozoa, Zoantharia, Zoanthidea) 






Discosoma sp.1 (Anthozoa, Zoantharia, Corallimorpharia) 
Discosoma sp.2 (Anthozoa, Zoantharia, Corallimorpharia) 
Zoanthus sp.2 (Anthozoa, Zoantharia, Zoanthidea) 






Montastraea cavernosa (Anthozoa, Zoantharia, Scleractinia) 
Ricordea fiorida ( Anthozoa Zoantharia Co ra I li morn h a ria^ 






Anemonia sulcata (Anthozoa, Zoantharia, Actiniaria) 






Heteractis crispa (Anthozoa, Zoantharia, Actiniaria) 
Condylactis gigantea (Anthozoa, Zoantharia, Actiniaria) 
Condylactis passiflora (Anthozoa, Zoantharia, Actiniaria) 
Goniopora tenuidens (Anthozoa, Zoantharia, Scleractinia) 
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FIG. 8 



Green fluorescent protein from Heteractis crispa hcriGFP 

10 20 30 40 50 60 

ATTTTGGACAGGTGTTCAACCAAGCAAATTTAAGAAGTCATCATCTTTATCTCAGTCAGG 

70 80 90 100 110 120 

AAAATGTGTTCTTACATCAAAGAAACCATGCAAAGTAAGGTTTACATGGAAGGAAAAGTT 
MCSYIKETMQSKVYMEGKV 

130 140 150 160 170 180 

AACGACCACAACTTCAAGTGCACTGCAGAAGGAAAAGGAGAACCATACAAAGGCTCACAA 
NDHNFKCTAEGKGE PYKGSQ 

190 200 210 220 230 240 

AGCCTGACGATCACCGTAACTGAAGGAGGTCCTCTGCCATTTGCCTTCGACATTCTTTCA 
SLTITVTEGGPLPFAFDILS 

250 260 270 280 290 300 

CACGCCTTTCGATATGGCAATAAGGTGTTCGCCAAGTACCCCAAAGATCATCCTGATTTT 
HAFRYGNKVFAKYPKDH PDF 

310 320 330 340 350 360 

TTTAAGCAGTCTCTTCCTGAAGGTTTTACTTGGGAAAGAGTAAGCAACTATGAGGACGGA 
FKQSLPEGFTWERVSNYEDG 

370 380 390 400 410 420 

GGAGTCCTTACCGTTAAACAAGAAACTAGTCTGGAGGGAGATTGCATTATTTGCAAAATT 
GVLTVKQETSLEGDC I ICKI 

430 440 450 460 470 480 

AAAGCACATGGCACTAACTTCCCCGCAGATGGTCCGGTGATGCAAAAACGGACCAATGGA 
KAHGTNF PADGPVMQ KRTNG 

490 500 510 520 530 540 

TGGGAGCCATCAACTGAAACGGTTATTCCACGGGGTGGAGGAATTCTGATGCGCGATGTG 
WEPSTETVI PRGGGI LMRDV 

550 ' 560 570 580 590 600 

CCCGCACTGAAGCTGCTTGGTAACAAAGGACATCTTCTCTGCGTCATGGAAACAACTTAC 
PALKLLGNKGHLLCVMETTY 

610 620 630 640 650 660 

AAGTCAAAAAAAAAAGGTGAACCTGCCAAACCGCACTTTCATCATTTGAGAATGGAGAAG 
KS KKKGE PAKPHFHHLRMEK 

670 680 690 700 710 720 

GATAGTGTTAGTGACGATGAGAAGACCATTGAGCAGCACGAGAATGTGAGGGCAAGCTAC 
D SVSDDE KT I EQHENVRAS Y 

730 740 750 760 770 780 

TTCAATGATAGTGGAAAATGATCATTTCCTTATTGATTTCAATGTTAGGGCATTCAGTTT 
F N D S G K * 

790 800 810 820 830 840 

CCAAATTTTCTTAGACACAGTCTTTTCCTTTAGCTTCGTAGCCTACTTACCCATGTTTTG 

850 860 
TTGAAGTCAATAAATAGCTAAGCACTAC (SEQ ID NOS : 01 & 02) 
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Green fluorescent protein from Dendronephthya sp. dendGFP 

10 20 30 40 50 60 

5 1 CATATCGAGAAAGTTGTGAAACCAAATTCTTACTCTACTTTTACTACCATGAATCTGATT 

M N L I 

70 80 90 100 110 120 

AAAGAAGATATGAGGGTTAAGGTGCATATGGAAGGGAATGTAAACGGGCATGCTTTTGTG 
KEDMRVKVHMEGNVNGHAFV 

130 140 150 160 170 180 

ATTGAAGGGGAAGGAAAAGGAAGGCCCTACGAAGGGACACAGACCTTGAACCTGACAGTG 
IEGEGKGRPYEGTQTLNLTV 

190 200 210 220 230 240 

AAAGAAGGCGCGCCTCTCCCATTTTCTTACGACATCTTGACAACAGCATTGCACTACGGA 
KEGAPLPFSYDILTTALHYG 

250 260 270 280 290 300 

AACAGAGTATTCACTGAATACCCAGCAGATATCACGGATTATTTCAAGCAATCATTTCCT 
NRVFTEYPADITDYFKQSFP 

310 320 330 340 350 360 

GAAGGATATTCCTGGGAAAGAACCATGACTTATGAAGACAAGGGCATTTGTACCATCAGA 
EGYSWERTMTYEDKGI CT I R 

370 380 390 400 410 420 

AGCGACATAAGCTTGGAAGGTGACTGCTTTTTCCAAAACATTCGTTTTAATGGGATGAAC 
SDISLEGDCFFQNIRFNGMN 

430 440 450 460 470 480 

TTTCCCCCAAATGGTCCAGTTATGCAGAAGAAAACTTTGAAGTGGGAACCATCCACAGAG 
FPPNGPVMQKKTLKWE PSTE 

490 500 510 520 530 540 

AAGCTGCACGTGCGTGATGGGTTGCTTGTCGGTAATATTAACATGGCTCTGCTGCTTGAA 
KLHVRDGLLVGNI NMALLLE 

550 560 570 580 590 600 

GGAGGTGGACATTACCTGTGTGACTTCAAAACTACTTACAAAGCGAAGAAGGTTGTTCAG 
GGGHYLCDFKTTYKAKKVVQ 

610 620 630 640 650 660 

TTGCCAGATTATCATTTTGTGGACCATCGCATTGAGATCTTGAGTAATGACAGCGATTAC 
LPDYHFVDHRIEI LSNDSDY 

670 680 690 700 710 720 

AACAAAGTGAAGCTGTACGAGCATGGGGTTGCTCGCTATTCTCCGTTGCCCAAGTCAGGC 
NKVKLYEHGVARYS PL PKS G 

730 740 750 760 770 780 

CTGGTAGAGGTTCAAGGGAAAGCCATAATGACTGCATAGATAAACATGTAGTGAAGACCA 
LVEVQGKAIMTA* 

790 800 810 820 830 840 

CATACTCGGGATTAGAGTTTAGGGATTGGTAGTTGTGGTAGATTCTAGCCTACAAATTTT 



TTGGG 3' (SEQ ID NO: 03 & 04) 
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Red fluorescent protein from Zoanthus sp. zoanRFP 

10 20 30 40 50 60 

GAGTTGAGTTCTCGACTTCAGTTGTATCACTTTTGACGTATCAAGTGATCTATTCTCAAC 

70 80 90 100 110 120 

ATGGCCCATTCAAAGCACGGACTAACAGATGACATGACAATGCATTTCCGTATGGAAGGG 
MAHSKHGLTDDMTMH FRMEG 

130 140 150 160 170 180 

TGCGTCGATGGACATAAGTTTGTAATCGAGGGCAACGGCAATGGAAATCCTTTCAAAGGG 
CVDGHKFVIEGNGNGNPFKG 

190 200 210 220 230 240 

AAACAGTTTATTAATCTGTGTGTGATTGAAGGAGGACCACTGCCATTCTCCGAAGACATA 
KQFINLCVIEGGPLPFSEDI 

250 260 270 280 290 300 

TTGTCTGCTGCGTTTGACTACGGAAACAGGCTCTTCACTGAATATCCTGAAGGCATAGTT 
LSAAFDYGNRLFTEYPEGIV 

310 320 330 340 350 360 

GACTATTTCAAGAACTCGTGTCCTGCTGGATATACGTGGCACAGGTCTTTTCGCTTTGAA 
DYFKNSCPAGYTWHRS FRFE 

370 380 390 400 410 420 

GATGGAGCAGTTTGCATATGCAGTGCAGATATAACAGTAAATGTTAGGGAAAACTGCATT 
DGAVCICSADITVNVRENCI 

430 440 450 460 470 480 

TATCATGAGTCCACGTTTTATGGAGTGAACTTTCCTGCTGATGGACCTGTGATGAAAAAG 
YHESTFYGVNFPADGPVMKK 

490 500 510 520 530 540 

ATGACAACTAATTGGGAACCGTCCTGCGAGAAAATCATACCAATAAATAGTCAGAAGATA 
MTTNWEPSCEKIIPINSQKI 

550 560 570 580 590 600 

TTAAAAGGGGATGTCTCCATGTACCTCCTTCTGAAGGATGGTGGGCGTTACCGCTGCCAG 
LKGDVSMYLLLKDGGRYRCQ 

610 620 630 640 650 660 

TTTGACACAATTTACAAAGCAAAGACTGAGCCAAAAGAAATGCCGGACTGGCACTTCATC 
FDTIYKAKTEPKEMPDWHFI 

670 680 690 700 710 720 

CAGCATAAGCTCAACCGTGAAGACCGCAGCGATGCTAAGAATCAGAAATGGCAACTGATA 
QHKLNRE DRS DAKNQKWQLI 

730 740 750 760 770 780 

GAACATGCTATTGCATCCCGATCTGCTTTACCCTGATAACAAAGGAGTTGCTATTGCATG 
EHAIASRSALP* 

790 800 810 820 830 840 

TGCATGCCTATTACGCTGATAAAAATGTAGTTTTAACATGCAATTGTATGTGCATGCACA 

850 

TTACCCTGATA (SEQ ID NOS:05 & 0 6) 
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Green fluorescent protein from Scolymia cubensis scubGFPl (AY037767) 

10 20 30 40 50 60 

5 ' TGTGACATTCAGTCATATAGGAGCCTCTATCGGAGCTGAGGTCCCATTCACCGTTGTGAT 
70 80 90 100 110 120 

TTGGACGGGAGCAGATCGAGAACAACMAGGGCTGTACGAGTCTGATAATTTACTTTACAT 
130 140 150 160 170 180 

CTACCAACATGCAGCGTGCTGGGATGAAGGTTAAGGAACATATGAAGATCAAACTGCGTA 
MQRAGMKVKEHMKIKLRM 

190 200 210 220 230 240 

TGGGAGGTACTGTAAACGGAAAGCATTTCGCGGTTAATGGGACAGGAGACGGCTACCCTT 
GGTVNGKHFAVNGTGDGYPY 

250 260 270 280 290 300 

ATCAGGGAAAACAGATTTTGAAACTTATCGTCGAAGGCAGCGAACCTCTGCCTTTCGCTT 
QGKQILKLIVEGSEPLPFAF 

310 320 330 340 350 360 

TTGATATCTTGTCAGCAGCATTCCAGTATGGCAACAGGGCATTCACCGAATACCCAACAG 
DILSAAFQYGNRAFTEYPTE 

370 380 390 400 410 420 

AGATAGCAGACTATTTCAAGCAGTCGTTTGAGTTTGGCGAGGGGTTCTCCTGGGAACGAA 
IADYFKQSFEFGEGFSWERS 

430 440 450 460 470 480 

GTTTCACTTTCGAAGATGGGGCCATTTGCGTCGCCACCAACGATATAACGATGGTTGGTG 
FTFEDGAI CVATND I TMVGG 

490 500 510 520 530 540 

GTGAGTTTC AGT ATGATATTCGATTTGATGGTCTGAACTTCC CTGAAGATGGTC CAGTGA 
EFQYDIRFDGLNFPEDGPVM 

550 560 570 580 590 600 

TGCAAAAGAAAACCGTAAAATGGGAGCCATCCACTGAGATAATGTATATGCAAAATGGAG 
QKK TVKWE PSTE IMYMQNGV 

610 620 630 640 650 660 

TGCTGAAGGGTGAGGTTAACATGGCTCTGTTGCTTCAAGACAAAAGCCATTACCGTTGCG 
LKGEVNMALLLQDKSHYRCD 

670 680 690 700 710 720 

ACCTCAAAACTACTTACAAAGCTAAGAATAATGTGCCGCATCCTCCAGGCTACCACTATG 
LKTTYKAKNNVPHP PGYHYV 

730 740 750 760 770 780 

TGGATCACTGCATTGAAATACTCGAAGAACGTAAGGATCACGTTAAGCTGCGGGAGCATG 
DHCIEILEERKDHVKLREHA 

790 800 810 820 830 840 

CTAAAGCTCGTTCTAGCCTGTCACCTACCAGTGCAAAAGAACGAAAGGCTTAGGTGATAG 
KARSSLSPTSAKERKA* 

850 860 870 880 890 900 

T CAAAAAGAC AACAAGACGAAAATGAAAGGTGTTCATTGTTAGAATTTGAT ATTTT CGAT 
910 920 930 940 950 960 

T CAATGATT CGTTAAGGGATTTGCT AGAGGCT AGCT AACAGGTTAACAT CATAAGGAT AG 
970 980 990 1000 1010 1020 

AGATTYCGTTGCGGAGTTAGAACCTTWATATTTTCCGAATTCCAMCTAGAGTCGTTGAGA 
103 0 1040 1050 1060 1070 1080 

AATTTATTAGAGACTAGCTTTAGAGTTACTTTTGTGGAAAAAAAGGTTTCCATTTTTTGC 
1090 1100 1110 1120 1130 1140 

GTTATTACAGCATTTAAAGCATAGGAATAGAGATTCGGTTATGGAAAATAACAGTAGGAA 

1150 1160 1170 

AATACGTTGTGAAAATAAACTTGTTGTCGAAAAAAAAA 3 r 

(SEQ ID NOS:07&08) 
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Green fluorescent protein from Scolymia cubensis scubGFP2 (AY037771) 

10 20 30 40 50 60 

5 ' CCTGGTGATTTGGACGAGAGCAGATCGAGAATAGCAAGGTTTTACCAGCGTGATAATTTA 
70 80 90 100 110 120 

CTTTACATCTAACAACATGCAATCTGCTGGGAAGAAGAATGTCGTTAAGGACTTCATGAA 
MQSAGKKNVVKDFMK 

130 140 150 160 170 180 

GATCACACTGCGTATGGACGGTGCTGTAAACGGGAAGCCCTTCGCGGTTAATGGAACAGG 
ITLRMDGAVNGKPFAVNGTG 

190 200 210 220 230 240 

AGATGGCAACCCTTATGGTGGAATACAGAGTTTGAAGCTTACCGTCGATGGCAACAAACC 
DGNPYGGIQSLKLTVDGNKP 

250 260 270 280 290 300 

TCTGCCTTTTGCTTTTGATATCTTGTCAGCAGCATTCCAGTATGGCAACAGGGCATTCAC 
LPFAFDILSAAFQYGNRAFT 

310 320 330 340 350 360 

CGAATAC CC AAAAGAGATATCAGACTATTTCAAGCAGTCGTTTGAGTTTGGCGAGGGGTT 
EYPKEISDYFKQSFEFGEGF 

370 380 390 400 410 420 

TACCTGGGAACGAAGTTTCACTTTCGAAGACGGGGCCATTTGCGTCGCCACGAACGATAT 
TWERSFTFEDGAICVATNDI 

430 440 450 460 470 480 

AAAGATGGTTGGCGATGAGTTTCAATATAACATTCGATTTGATGGTGTGAATTTCCCTGA 
KMVGDEFQYNIRFDGVNFPE 

490 500 510 520 530 540 

AGATGGT CC WGT Y ATGC AGAAGAAAACGGTG AAGTGGGAGCC AT CCACAGAGATAATGCG 
DGPVMQKKTVKWE PSTE IMR 

550 560 570 580 590 600 

TGTGCAAGGTGGAGTGCTAAAGGGTGAGGTTAACATGGCTCTGTTGCTTAAAGACAAAAG 
VQGGVLKGEVNMALLLKDKS 

610 620 630 640 650 660 

CCATTACCGATGTGACTTCAAAACTACTTACAAAGCTAAGAATCCTGTCCCGCCGACGGC 
HYRCDF KTTYKAKNPVP PTA 

670 680 690 700 710 720 

GCTTCCAGACTACCACTATGTGGATCACTGTATTGAAATCACCGAGGAAAATAGGGATTA 
LPDYHYVDHCIEITEENRDY 

730 740 750 760 770 780 

CGTTAAGCTGCAGGAGTATGCTAAAGCTCGTTCTGGCCTGCACCTGCCCGAACTGCAAAA 
VKLQEYAKARSGLHLPELQK 

790 800 810 

GTAAAGGCTTAGGCGATAGTCAAGACGACAACGAGAAGA 3 ' 
★ 



(SEQ ID NO: 09 & 10) 
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Red fluorescent protein from Ricordea florida rfloRFP (AY037773) 

10 20 30 40 50 60 

5 ' TGTGAAAGTTAACATTTTACTTTACTTCTACCAGCATGAGTGCACTCAAAGAGGAAATGA 

MSALKEEMK 

70 80 90 100 110 120 

AAATCAAGCTTACATTGGTGGGCGTTGTTAACGGGCACCCATTCAAGATCATTGGGGACG 
IKLTLVGVVNGHPFKI IGDG 

130 140 150 160 170 180 

GAAAAGGC AAACC CT ATGAGGGAT CGCAGGAATT AAC CCTTGC CGTGGTGGAAGGAGGGC 
KGKPYEGSQELTLAVVEGGP 

190 200 210 220 230 240 

CTCTGCCTTTCTCTTATGATATCCTGACAACGATAGTTCACTATGGCAACAGGGCATTTG 
LPFSYDI LTTIVHYGNRAFV 

250 260 270 280 290 300 

TGAACTACCCAAAGGACATACCAGATATTTTCAAGCAGACCTGCTCTGGTCCTGGTGCTG 
NYPKDIPDIFKQTCSGPGAG 

310 320 330 340 350 360 

GATATTCCTGGCAAAGGACCATGAGTTTTGAAGACGGAGGCGTTTGCACTGCTACGAGCC 
YSWQRTMSFEDGGVCTATSH 

370 380 390 400 410 420 

ATATCAGGGTGGATGGCGACACTTTCAATTATGACATTCACTTCATGGGAGCGGATTTCC 
IRVDGDTFNYDIHFMGADFP 

430 440 450 460 470 480 

CTCTTAATGGTCCAGTGATGCAGAAAAGAACAGTGAAATGGGAGCCATCCACTGAGATAA 
LNGPVMQKRTVKWEPSTEIM 

4 90 500 510 52 0 530 540 

TGTTTCAATGTGATGGATTGCTGAGGGGTGATGTTGCCATGTCTCTGTTGCTGAAAGGAG 
FQCDGLLRGDVAMSLLLKGG 

550 560 570 580 590 600 

GCGGCCATTACCGATGTGACTTTAAAACTATTTATAAACCCAAGAAGAATGTCAAGATGC 
GHYRCDF KTI YKPKKNVKMP 

610 620 630 640 650 660 

CAGGTTACCATTTTGTGGACCACTGCATTGAGATAACGAGTCAACAGGACGATTACAACG 
GYHFVDHCIEITSQQDDYNV 

670 680 690 700 710 72 0 

TGGTTGAGCTGTACGAGGGTGCTGTAGCCCACTACTCTCCTCTGCAGAAACCATGCCAAG 
VELYEGAVAHYSPLQKPCQA 

730 740 750 760 770 780 

CAAAGGCATAAAGCC AAACAACC CAAGAGGACAAC AAGACATTTAATC AAAT CACATCT T 
K A * 

790 800 
TGTATTTTTGGTTAGAGTTGAAAAAAA 3 ' 

(SEQ ID NO: 11 & 12) 
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Green fluorescent protein from Ricordea florida rfloGFP (AY037772) 

10 20 30 40 50 60 

5 r AGTCACCTCGGTGTTTTTAGGACAGGAAGGATCACGAGCAAGAGAAGAACTGTGAAAGTT 
70 80 90 100 110 120 

AACACTTTACTCTACTTCTACCAGCATGAGTGCACTCAAAGAGGAAATGAAAATCAAGCT 

MSALKEEMKIKL 

130 140 150 160 170 180 

TAAAATGGTGGGCGTTGTTAACGGGCAGTCATTTCAGATCGATGGGGAAGGAAAAGGCAA 
KMVGVVNGQSFQ I DGEGKGK 

190 200 210 220 230 240 

ACCTTACGAGGGATCACAGAAATTAACCCTTGAAGTGGTGGAAGGAGGGCCTCTGCTCTT 
PYEGSQKLTLEVVEGGPLLF 

250 260 270 280 290 300 

CTCTTATGATATCCTGACAACGATATTTCAGTATGGCAACAGGGCATTCGTGAACTACCC 
SYDILTTIFQYGNRAFVNYP 

310 320 330 340 350 360 

AAAGGACATACCAGATATTTTCAAGCAGACCTGCTCTGGTCCTGATGGTGGATTTTCCTG 
KDIPDIFKQTCSGPDGGFSW 

370 380 390 400 410 420 

GC AAAGGAC CATGACTTATGAAGACGGAGGGGTTTGCACTGCTT CAAAC CACATC AG CGT 
QRTMTYEDGGVCTASNHISV 

430 440 450 460 470 480 

GGACGGCGACACTTTTTATTATGTGATAAGATTTAATGGAGAGAATTTTCCTCCAAATGG 
DGDTFYYVIRFNGENFPPNG 

490 500 510 520 530 540 

TC CAGT AATGC AGAAAAGAACAGTG AAATGGGAGCCAT CC ACTGAGATAATGTTTGAACG 
PVMQKRTVKWEPSTE IMFER 

550 560 570 580 . 590 600 

TGATGGATTGCTGAGGGGTGACATTGCCATGTCTCTGTTGCTGAAAGGAGGCGGCCATTA 
DGLLRGDIAMSLLLKGGGHY 

610 620 630 640 650 660 

CCGATGTGACTTTAAAACTATTTATACACCCAAGAGGAAGGTCAACATGCCAGGTTACCA 
RCDFKTI YTPKRKVNMPGYH 

670 680 690 700 710 720 

TTTTGTGGACCACTGCATTGAGATACAGAAGCACGACAAGGATTACAACATGGCTGTGCT 
FVDHCI E I QKHDKDYNMAVL 

730 740 750 760 770 780 

CTCTGAGGATGCTGTAGCCCACAACTCTCCTCTGGAGAAAAAAAGCCAAGCAAAGGCGTA 
SEDAVAHNSPLEKKSQAKA* 

790 

AAGCCAAACAACCTAA 3 ' 
(SEQ ID NO:13&14) 



FIG. 15 



Red fluorescent protein from Montastraea cavernosa mcavRFP (AY037770) 

10 20 30 40 50 60 

5 1 ACGC AGGGATTC AC C CTGGTGATTTGGAAGAG AGCAGACCG AGAACAACAAGAG CTGTAT 
70 80 90 100 110 120 

AAGGCTGATATCTT ACTTT ACGT CT ACC AT CATG AGTGTGATT AAAT CAGTC ATGAAGAT 
RLISYFTSTIMSVIKSVMKI 

130 140 150 160 170 180 

CAAGCTGCGTATGGAAGGCAGTGTAAACGGGCACAACTTCGTAATTGTTGGAGAAGGAGA 
KLRMEGSVNGHNFVIVGEGE 

190 200 210 220 230 240 

AGGCAAGC CTTATGAGGGAAC AC AG AGT ATGGAC CTTAC AGTC AAAGAAGGCGC AC CT CT 
GKPYEGTQSMDLTVKEGAPL 

250 260 270 280 290 300 

GCCTTT CGCCTACGATATCATGACAACAGT ATTC CATTACGGC AATAGGGTATT CGCAAA 
PFAYDIMTTVFHYGNRVFAK 

310 320 330 340 350 360 

ATAC CC AAAACATAT CC CAGACT ATTTCAAGC AGATGTTTC CTGAGGAGTATTC CTGGGA 
YPKHI PDYFKQMFPEEYSWE 

370 380 390 400 410 420 

ACGAAGCATGAATTT CG AAGGCGGGGGCATTTGCACCGC CAGGAACGAGATAACAATGGA 
RSMNFEGGGICTARNEITME 

430 440 450 460 470 480 

AGGCGACTGTTTTTTCAATAAAGTTCGATTTGATGGTGTGAACTTCCCCCCCAATGGTCC 
GDCFFNKVRFDGVNFPPNGP 

490 500 510 520 530 540 

AGT C ATGCAG AAGAAGACG CTGAAATGGGAGC CATC CACTGAAAAAATGTATGTGCGTGA 
VMQKKTLKWEPSTE KMYVRD 

550 560 570 580 590 600 

TGGAGTGCTGACGGGTGATATCAACATGGCTTTGTTGCTTGAAGGAGGTGGCCATTACCG 
GVLTGDINMALLLEGGGHYR 

610 620 630 640 650 660 

ATGTGACTTCAGAACTACTTACAGAGCTAAGAAGAAGGGTGTCAAGTTACCAGATTATCA 
CDFRTTYRAKKKGVKL PDYH 

670 680 690 700 710 720 

CTTTGAGGATCACTCCATTGAGATTTTGCGCCATGACAAAGAATACACTGAGGTTAAGCT 
FEDHSIEILRHDKEYTEVKL 

730 740 750 760 770 780 

GTATGAGCATGCCGAAGCTCATTCTGGGCTGCCGAGGGTGGCAAAGTAAAGGCTTAACGA 
YEHAEAHSGLPRVAK* 

790 

AAAGCCAAGACCACA 3 ' 



(SEQ ID NO: 15 & 16) 



FIG. 16 



Green fluorescent protein from Montastraea cavernosa mcavGFP (AY037769) 

10 20 30 40 50 60 

5 » ATTCGCCCTGGTGATTTGGAAGAGAGCAGATCGAGAACAACAAGAGCTGTAAGGTTGATA 
70 80 90 100 110 120 

T CTTACTTACGT CT AC CAT CATGAC AAGTGTTGC AC AGGAAAAGGGTGTG ATTAAACC AG 

MTSVAQEKGVIKPD 

130 140 150 160 170 180 

ACATGAAGATGAAGCTGCGTATGGAAGGTGCTGTAAACGGGCACAAGTTCGTGGTTGAAG 
MKMKLRMEGAVNGHKFVVEG 

190 200 210 220 230 240 

GAGATGGAAAAGGGAAGCCTTTCGACGGAACACAGACTATGGACCTTACAGTCATAGAAG 
DGKGKPFDGTQTMDLTVI EG 

250 260 270 280 290 300 

G CGCAC CATTGC CTTT CGCTTACGATAT CTTGACAACAGTATTCGATTACGGCAACAGGG 
APLPFAYDI LTTVFDYGNRV 

310 320 330 340 350 360 

T ATTCGCC AAAT AC CCAGAAG ACAT AGC AGATTATTTC AAGCAGACGTTT CCTGAGGGGT 
FAKYPEDIADYFKQTFPEGY 

370 380 390 400 410 420 

ACTTCTGGGAACGAAGCATGACATACGAAGACCAGGGCATTTGCATCGCCACAAACGACA 
FWERSMTYEDQGICIATNDI 

430 440 450 460 470 480 

TAACAATGATGGAAGGCGTCGACGACTGTTTTGCCTATAAAATTCGATTTGATGGTGTGA 
TMMEGVDDCFAYKIRFDGVN 

490 500 510 520 530 540 

ACTTTCCTGCCAATGGTCCAGTTATGCAGAGGAAGACGCTGAAATGGGAGCCATCCACTG 
FPANGPVMQRKTLKWEPSTE 

550 560 570 580 590 600 

AGATAATGTATGCGCGTGATGGAGTGCTGAAGGGTGATGTTAACATGGCTCTGTTGCTTG 
IMYARDGVL KGDVNMALLLE 

610 620 630 640 650 660 

AAGGAGGTGGCCATTACCG ATGTGACTT CAAAACTACTTAC AAAGCTAAGAAGGTTGT CC 
GGGHYRCDFKTTYKAKKVVR 

670 680 690 700 710 720 

GGTTGC CAGACTAT CACTTTGTGGACCATCGCATTGAGATTGTGAGC CACGACAAAGATT 
LPDYHFVDHRIEIVSHDKDY 

730 740 750 760 770 780 

ACAACAAGGTTAAGCTGCACGAGCATGCCGAAGCTCGTCATGGACTGTCAAGGAAGGCCA 
NKVKLHEHAEARHGLS RKAK 

790 800 810 820 83 0 840 

AGTAAAGGCTTAATGAAAAGTCAAGACGACAACGAGGAGAAACAAAGTACTTTTTTGTTA 



850 860 870 880 890 900 

AATTTGAAGGCATTTACTCGGAATTAGTATTTGATACTTTCGATTCAAGGATTTGTTCCG 

910 920 930 940 950 960 

GGATTTGTTAGAGACTAGCTCTAGAGTTGTATTTTGTGAAAAAAGATAGTTTCCAGTTTT 

970 980 990 1000 1010 1020 

TGCGGGATTACAGCATGGGGATAGACTTTTTAAACTCAGTTGTGGTCAAATGCAAGTAAG 

1030 1040 1050 1060 

AAAACTGT AGTGAGAAT AAACTTGTTATCGAAGC CGAAAAAAAAAA 3 » 

(SEQ ID NOS: 17 & 18) 



FIG. 17 



Green fluorescent protein from Condylactis gigantea cgigGFP (AY037776) 

10 20 30 40 50 60 

5 1 AC^GCTGTTCATCCACGCTCATTC^AGACGCCGTCAACTTTATTCCAGTCAGGAAAATGT 

M Y 

70 80 90 100 110 120 

ATCCTTGGATCAAGGA7WVCCATGCGCAGTAAGGTTTACATGGAAGGAGATGTTAACAACC 
PWI KETMRS KVYMEGDVNNH 

130 140 150 160 170 180 

ACGCCTTCAAGTGCACTGCAGTAGGAGAAGGAAAACCATACAAAGGCTCACAAGACCTGA 
AFKCTAVGEGKPYKGSQDLT 

190 200 210 220 230 240 

CGATTACCGTCACTGAAGGAGGTCCTCTGCCATTTGCTTTCGACATTCTTTCACACGCCT 
ITVTEGGPLPFAFDILSHAF 

250 260 270 280 290 300 

TTC AGTATGGC AAC AAGGTGTT C AC CGATTACC CCGACGATATT CCTGATTTCTTTAAGC 
QYGNKVFTDYPDDI PDFFKQ 

310 320 330 340 350 360 

AGTCTCTCTCGGATGGTTTTACTTGGAGAAGAGTAAGCACSTATGACGATGGAGGAGTCC 
SLSDGFTWRRVSTYDDGGVL 

370 380 390 400 410 420 

T CACAGTTACC CAAGACACT AGT CTGAAGGGAGATTGCATTATTTGC AACATTAAAGTCC 
TVTQDTSLKGDCI ICNI KVH 

430 440 450 460 470 480 

ATGGCACTAACTTCCCCGAAAATGGTCCGGTGATGCAAAACAAGACCGATGGATGGGAGC 
GTNF PENGPVMQNKTDGWEP 

490 5 00 510 520 53 0 540 

CATCCAGCACTGAAACGGTTATTCCACAAGATGGAGGAATTGTTGCTGCGCGATCACCCG 
SSTETVI PQDGGIVAARSPA 

550 560 570 580 590 600 

CACTAAGGCTGCGTGATAAAGGTCATCTTATCTGCCACATGGAAACAACTTACAAGCCAA 
LRLRDKGHL ICHMETTYKPN 

610 620 630 640 650 660 

ACAAAGAGGTGAAGCTGCCAGAACTCCACTTTCATCATTTGCGAATGGAAAAGCTGAGTG 
KEVKLPELHFHHLRMEKLSV 

670 680 690 700 710 720 

TTAGTGACGATGGGAAGACC ATT AAGCAGCACG AGTATGTGGTGGCT AG CT ACTC CAAAG 
SDDGKTI KQHEYVVASYSKV 

730 740 750 760 770 780 

TGC CTTCGAAGATAGGACGT CAATGATCATTTC CCTTATT AAAT AT C AATGATGTGGCTT 
PSKIGRQ* 

790 800 810 820 830 840 

TCAATTTTCCAAAATTTTGTTAAGACATAGGTCTTTTGGATTTTTGGTAACCCCAACCTT 

850 860 870 880 890 

AATTCCCAATAATTTTTGTTGGAAAGTCAAATAAAACCAGCCTTCCCTGGGCCTTTAA 3 ' 

(SEQ ID NOS: 19 & 20) 



FIG. 18 



Green fluorescent protein from Agaricia fragilis afraGFP (AY037765) 

10 20 30 40 50 60 

5 • CAAGGAAGCCAAATCTTTTACCAGAGATCTCGCGTGATyVGCAACCTATGAGTGATGGCGA 

MAI 

70 80 90 100 110 120 

TTTCTACTCTAAAGAACGTCATCATCATCGTTATTATATACTCCTGCAGCACTTGTGCTG 
STLKNVI I IVI IYS CSTCAV 

130 140 150 160 170 180 

TTTGGTCGAATTCAAACTCTGAATCCTCTTTCACTAATGGGATTGCAGAGGAAATGAAGA 
WSNSNSESSFTNGIAEEMKT 

190 200 210 220 230 240 

CTAGGGTACATTTGGAGGGTACTGTTAACGGGCACTCCTTTACAATTAAAGGCGAAGGAA 
RVHLEGTVNGHSFTIKGEGR 

250 260 270 280 290 300 

GAGGCTACCCTTACAAAGGAGAACAGTTTATGAGCCTTGAGGTCGTCAATGGTGCTCCTC 
GYPYKGEQFMSLEVVNGAPL 

310 320 330 340 350 360 

TGCCGTTCTCTTTTGATATCTTGACACCAGCATTTATGTATGGCAACAGAGTGTTCACCA 
PFSFDILTPAFMYGNRVFTK 

370 380 390 400 410 420 

AGT AC CC AC CAAACATAC CAGACTATTTC AAGCAGACGTTTC CTGAAGGGTATCACTGGG 
YPPNIPDYFKQTFPEGYHWE 

430 440 450 460 470 480 

AAAGAAACATTCCCTTTGAAGATCAGGCCGCGTGCACGGTAACCAGCCACATAAGATTGG 
RNI PFEDQAACTVTSHIRLE 

490 500 510 520 530 540 

AAG AGGAAGAGAGGCGTTTTGT AAATAACGT GAG ATTT CACTGTGTGAACTTT CC CC CTA 
EEERRFVNNVRFHCVNF PPN 

550 560 570 580 590 600 

ATGGT CC AGTC ATGCAGAGGAGGAT ACTG AAATGGGAGCC AT CCACTGAGAAC ATTT ATC 
GPVMQRRILKWEPSTENIYP 

610 620 630 640 650 660 

CGCGTGATGGGTTTCTGGAGGGCCATGTTGATATGACTCTTCGGGTTGAAGGAGGTGGCT 
RDGFLEGHVDMTLRVEGGGY 

670 680 690 700 710 720 

ATT ACCG AGCTGAGTT CAAAAGT ACTTAC AAAGGGAAGAC CCCAGTCCGCGAC ATGC C AG 
YRAE FKSTYKGKTPVRDMPD 

730 740 750 760 770 780 

ACTTTCACTTCATAGACCACCGCATTGAGATTACGGAGCATGACGAAGACTACACCAATG 
FHFI DHRIEITEHDEDYTNV 

790 800 810 820 830 840 

TTGAGCTGCATGACGTATCCTGGGCTCGTTACTCTATGCTGCCGACTATGTAAGCGGAAA 
ELHDVSWARYSMLPTM 

850 860 870 880 890 900 

AGGCAAGGCAACAAGACGCAAAACCGCCCTGTTTGTCTCTTTTCATAAGAGATTTGACAA 

910 920 930 940 950 960 

CCGTGGTTCTTTGCCATTTAATTTGAATTAGTTTAAATTAAATCTTTGGGATTGATGTAG 

970 980 990 1000 1010 1020 

ACGCTTTGGTTGCTAAGTAAGAAAACATTTGTGATTATTAAATTTGTTGCCTGAAGCAAA 

1030 
AAAAAAAAAA 3 1 



(SEQ ID NOS:21 & 22) 



FIG. 19 



Green fluorescent protein from Ricordea florida rfloGFP2 (AY037774) 

10 20 30 40 50 60 

5 ' AGCCACTTCGGTGTCTTGTCGAGAGGAAGGATCACGAACAAGAGAAGAGCTGTAAAAGTT 
70 80 90 100 110 120 

AAAATTTTACTTTACTTCTTCCAGCATGAATGCACTTCAAGAGGAAATGAAAATCAAGCT 

MNALQEEMKI KL 

130 140 150 160 170 180 

TACAATGGTGGGCGTTGTTAACGGGCAGTCATTTAAGATCGATGGGAAAGGAAAAGGGAA 
TMVGVVNGQSFKIDGKGKGK 

190 200 210 220 230 240 

ACCTTACGAGGGATCACAGGAATTGACCCTTAAAGTGGTGGAAGGCGGGCCTCTGCTCTT 
PYEGSQELTLKVVEGGPLLF 

250 260 270 280 290 300 

CTCTTATGATATCCTGACAACGATATTTCAGTATGGCAACAGGGCATTCGTGAACTACCC 
SYDILTTI FQYGNRAFVNYP 

310 320 330 340 350 360 

AAAGGACATACCAGATATTTTCAAGCAAACGTGTTCTGGTCTTGATGGCGGATATTCGTG 
KDIPDIFKQTCSGLDGGYSW 

370 380 390 400 410 420 

GCAAAGGACCATGACTTATGAGGACGGAGGGGTTTGTACTGCTACAAGCAACGTCAGCGT 
QRTMTYEDGGVCTATSNVSV 

430 440 450 460 470 480 

GGTCGGCGACACTTTCAATTATGAAATTCACTTTATGGGGGCGAATTTTCCTCCAAATGG 
VGDTFNYE IHFMGANFPPNG 

490 500 510 520 530 540 

TCCRGTGATGC AGAAAAGAACAGTGAAGTGGGAGC C CT CC ACTGAGATAATGTTTGAACG 
PVMQKRTVKWEPSTEIMFER 

550 560 570 580 590 600 

TGATGGATTGCTGAGGGGTGATGTTCCCATGTCTCTGTTGCTGAAAGGAGGCGACCATTA 
DGLLRGDVPMSLLLKGGDHY 

610 620 630 640 650 660 

CCGATGTGACTTTAAAACTATTTATAAACCCAACAAGAAGGTCAAGCTGCCAGGTTACCA 
RCDFKTIYKPNKKVKLPGYH 

670 680 690 700 710 720 

TTTTGTGGACCACTGCATTGAGATAAAGAGTCAAGAGAATGATTACAACATGGTTGCGCT 
FVDHCI EI KSQENDYNMVAL 

730 740 750 760 770 780 

CTTTG AGGATG CTGTAGC AC ACTACTCTC CT CTGGAGAAAAAGAGC C AGGC AAAGGCGT A 
FEDAVAHYSPLEKKSQAKA* 

790 800 810 820 830 840 

AATCCAAACAACCTAAGAAGACGACAAGGCATTCAATCTAATCGCATGTTTGAATTTTTG 

850 860 870 880 890 900 

GTTAGGAATGTGTTGGGTCAGACTAGGTCTAGAACGTTTCATTTTGGCTGGATTTGTTTT 

910 920 930 940 950 960 

ACTCAGTTATAGACAAGAAAAAAATCTTAAATGACTTGGGTTGGATTTAGCTTTCGGCAC 

970 980 990 1000 1010 1020 

TGTCAATTCCGGATTCCTTAGAAATATTTGAGACCAAGCCTTTTTTTGAGCTGAGAACGT 

AATC 3' 

(SEQ ID NOS: 23 & 24) 



FIG. 20 



Green fluorescent protein from Montastraea cavernosa mcavGFP2 (AY037768) 

10 20 30 40 50 60 

5 1 AGAGCTGTAGGGTGATATCTTACTTACGTCTACCATCATGACCAGTGTTGCACAGGAAAA 

MTSVAQEK 

70 80 90 100 110 120 

GGGTGTGATTAAACCAGACATGAAGATGAAGCTGCGTATGGAAGGTGCTGTAAACGGGCA 
GVI KPDMKMKLRMEGAVNGH 

130 140 150 160 170 180 

CAAGTTCGTGATTGAAGGAGATGGAAAAGGGAAGCCTTTCGACGGAACACAGACTATGGA 
KFVIEGDGKGKPFDGT'QTMD 

190 200 210 220 230 240 

CCTTACAGTCATAGAAGGCGCACCATTGCCTTTCGCTTACGCTATCTTGACAACAGTATT 
LTVI EGAPLPFAYAI LTTVF 

250 260 2 70 280 290 300 

CGATTACGGCAAC AGGGTATTCGC CAAATAC CC AGAAGACAT AGCAGATT ATTT CAAGC A 
DYGNRVFAKYPEDIADYFKQ 

310 320 330 340 350 360 

GACATTTCCTGAGGGGTACTTCTGGGAACGAAGCATGACATACGAAGACCAGGGCATTTG 
TFPEGYFWERSMTYEDQGIC 

3 70 380 3 90 400 410 42 0 
CATCGCCACAAACGACATAACAATGATGAAAGGCGTCGACGACTGTTTTGTCTATAAAAT 

IATNDITMMKGVDDCFVYKI 

430 440 450 460 470 480 

TCGATTTGATGGTGTGAACTTTCCTGCCAATGGTCCAGTTATGCAGAGGAAGACGCTGAA 
RFDGVNF PANGPVMQRKTLK 

4 90 500 510 52 0 530 54 0 
ATGGGAGC C AT CCACTGAGAAAATGTATGCGCGTGATGGAGTGCTGAAGGGTGATGTTAA 

WEPSTEKMYARDGVLKGDVN 

550 560 570 580 590 600 

CATGGCTCTGTTGCTTGAAGGAGGTGGCCATTACCGATGTGACTTCAAAACTACTTACAG 
MALLLEGGGHYRCDFKTTYR 

610 620 630 640 650 660 

AGCTAAGAAGGTTGTCCAGTTGCCAGACTATCATTTTGTGGACCATCGCATTGAGATTGT 
AKKVVQL PDYHFVDHRI E IV 

670 680 690 700 710 720 

GAGC CACGACAAAGATTACAACAAGGTT AAGCTGTATGAGC ATGCCGAAGCT CATTCTGG 
SHDKDYNKVKLYEHAEAHSG 

73 0 740 750 760 770 780 

GCTGCCGAGGCAGGCCAAGTAAAGGCTTAATGAAAAGCCAAGACGACAACAAGGAGAAAC 
L P R Q A K * 

790 800 810 820 830 840 

AAAGTATTTTTTTTGTTAAATTTCAAGGCATTTACTCGGAATTAGTATTTGATACTTTCG 

850 860 870 880 890 900 

ATTCAAGGATTTGTTTCGGGACTTGTTAGAGACCAGCTCTAGAGTTGTATTTTGTGAAAA 

910 

AAAGATAGTTTCC 3 ' 
(SEQ ID NOS: 25 & 26) 



FIG. 21 



Green fluorescent protein homolog from Montastraea annularis mannFP (AY037766) 



10 20 30 40 50 60 

5 » TGGTTAACGCAGAGTCGCGGGGGGTTCCTGGCTAATAATTGATTCTATTTTGGGTGTGAC 
70 80 90 100 110 120 

ATTCAGGTTTAAAGCAGCATCCTCAGTGCTGAGGTCTCATTCACCCTGGTGATTTGGAAG 
130 140 150 160 170 180 

AGAGCAGATCGAGAACACCAAGAGCTGTATTACGCTAAAATCTTACTTGCCTCTACCACC 
190 200 210 220 230 240 

ATGAGTATGATTAAACCAGAAATGAAGATCAAGATGCGTATGGACGGTGCTGTAAACGGG 
MSMI KPEMKI KMRMDGAVNG 

250 260 270 280 290 300 

CACAAGTTCGTGATTACAGGGGAAGGAAGCGGCGAGCCTTTCGAGGGAAAACAGACTATG 
HKFVITGEGSGEPFEGKQTM 

310 320 330 340 350 360 

AACCTGACAGTCATAGACGGCGGACCTCTGCCTTTCGCTTTCGACATCTTGACAACAGCA 
NLTVIDGGPLPFAFDI LTTA 

370 380 390 400 410 420 

TTCG ATTACGGCAMC AGGGTATTCGC CAAATAC CCAGAAGACAT CC CAGACT ATTT C AAG 
FDYGXRVFAKYPEDI PDYFK 

430 440 450 460 470 480 

CAGTCGTTTCCTGAGGGGTTTTCTTGGGAACGAAGCATGACTTACGAAGACGGGGGCATT 
QSFPEGFSWERSMTYEDGGI 

490 500 510 520 530 540 

TGCATCGCCACAAATGACATAAAAATGGAAGGCGACTGCTTTTCCTATGAAATTCGATTT 
CIATNDI KMEGDCFSYEIRF 

550 560 570 580 590 600 

GATGGGGTGAACTTTCCTGCCAATAGTCCAGTTATGCAGAAGAAGACCGTGAAATGGGAG 
DGVNFPANSPVMQKKTVKWE 

610 620 630 640 650 660 

CCATGCACTGRGGAAATGTATGTGCGTGATGGAGTGCTTAAAGGTGGTCTTAACATGGCT 
PCTXEMYVRDGVLKGGLNMA 

670 680 690 700 710 720 

CTGTTGCTTGAAGGAGGTGGCC ATTT CCGATGTGACTTGAAAACTACTTACAAAGCT AAG 
LLLEGGGHFRCDLKTTYKAK 

730 740 750 760 770 780 

AAGGTTGTCCAGATGCCAGACTATCACTTTGTGAATCACCGACTTGAGATAACATGGCAT 
KVVQMPDYHFVNHRLE ITWH 

790 800 810 820 830 840 

GACGAGGATTACAACAATGTTAAGCTGTCTGAGCATGCAGAAGCTCATTCTGGACTGCCA 
DEDYNNVKLSEHAEAHSGLP 

850 860 870 880 890 900 

AGGC AGGC CAAATAAAGGCTTGACGAAAAG CCAAAACGGCAAAGAGTACAAGAAAGT AT A 
R Q A K * 

910 92 0 930 94 0 950 960 

TATAAATGTATATTTTTCAACTGAAAGGCATTCCACTCGGAATTAGTATTTGATACTTTC 
970 980 990 1000 1010 1020 

AATT CAAGGATTTATTTTGGGATTTG CTAG CC ACT AG CTTT ATTGTTAAATT AAGT T AAA 
1030 1040 1050 1060 1070 1080 

GACGGTTTAGCATTTTTTCGGTATTACAACATAGGCACAGACGTCTTAACCCCAGTAGTG 

1090 1100 1110 1120 1130 

GTCAGGTACAAGTAAGAAAACTTTGGTGAGAATAGACTTGTAGTCGAAAAAAA 3 * 

(SEQ ID NOS:27 & 28) 



